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An SixNy or SiOxNy liner is formed on a MOS device. Co is then deposited 
and reacts to form an epitaxial CoSi2 layer underneath the 
liner. The CoSi2 layer may be formed through a solid phase 
epitaxy or reactive deposition epitaxy salicide process. 
In addition to high quality epitaxial CoSi2 layers, the liner 
formed during the invention can protect device portions during etching 
processes used to form device contacts. The liner can act as an etch stop 
layer to prevent excessive removal of the shallow trench 
isolation, and protect against excessive loss of the CoSi2 layer. 
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(epitaxial cobalt silicide formation on MOS devices) 
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Novel interface structures between ultrathin 
oxynitride and Si (001) studied by X-ray diffraction 
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Advanced Research Center of Science, Faculty of 
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Japan Society of Applied Physics 
Journal 
English 

For ultrathin oxynitride layers 2.4 nm thick, x-ray crystal truncation rod 
(CTR) scattering is conducted to study the interface structures between 
oxynitride and Si (001). (004) 'And (202)CTRs showed that the [amorphous 
oxide] /Si (001) interface is hardly varied by NO-nitrided oxynitridation. 
However, (111) CTR indicated that epitaxial oxide crystallites in 
the matrix of amorphous oxide layer are significantly affected by N: 
probably N atoms at the interface are captured by these crystallites after 
their migration on the interface. As interstitial atoms, the adsorbed N 
makes the crystallites amorphous. Such an annihilation of the 
crystallites should be responsible for the high performance of oxynitride 
as gate oxides. Further oxynitridation where the N concentration 
reaches 4 atomic% showed a distinct variation in (111) CTR, indicating the 
creation of a novel structural order at the interface. Such a structural 
order probably is nucleated by the excessively concentrated N. A 
close relation between the novel structural order and degradation of the 
over-oxynitrided layers is strongly suggested. 
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AB Nitrided thermal oxide was used to reduce the degradation of top and bottom 
gate insulators of self-aligned double gate 

metal-oxide-semiconductor field effect transistors that use a form of 
selective epitaxial growth of silicon (SEG) called tunnel 
epitaxy. SOI. The degradation of thermal oxide was due to the 
exposure of gate insulator to the epi -growth ambient gases 
during the epitaxial growth. Both thermal oxide and thermally 
nitrided oxide samples were exposed to the epi -reactor gases and then the 
elec. characteristics were measured. Nitrided oxide showed significantly 
higher breakdown field, lower leakage current, and lower interface states 
than the thermal oxide after exposure to the selective epi -growth 
environment. For a 30 min stress in epi -reactor ambient, thermal oxide 
showed average breakdown fields of less than 1 MV/cm due to the formation of 
pinholes, while nitrided oxide samples showed average breakdown fields of 15.6 
MV/cm for same stress condition. Interface state d. (Dit) of nitrided 
oxide improved after exposure to epitaxial growth ambient. The 
average Dit reduced from . apprx. 3 . 5+1010/cm2 eV to 
. apprx. 1 . 5+1010/cm2 eV for a 30 min SEG/epitaxial lateral 
overgrowth stress for nitrided oxides. 
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AB A transistor having an improved sidewall gate structure and 

method of fabrication is provided. The improved sidewall gate 
structure may include a semiconductor substrate having a channel 
region. A gate insulation may be formed adjacent to the 
channel region of the semiconductor substrate. A gate 
may be formed adjacent to the gate insulation. A sidewall 
insulation body may be formed adjacent to a portion of the gate. 
The sidewall insulation body is composed of a silicon 
oxynitride material. An epitaxial layer may be formed 

adjacent to a portion of the sidewall insulation body and adjacent to the 
semiconductor substrate substantially outward of the channel 
region. A buffer layer may be formed adjacent to a portion of the 
sidewall insulation body and adjacent to the epitaxial layer. 
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The title process involves forming an insulator film on a 1st conductivity- type 
semiconductor substrate, opening a 1st. contact hole, selectively 
epitaxying a 2nd conductivity-type semiconductor crystal film in the hole 
over the insulator as its mask to give a gate electrode in a 
junction-type 1st field-effect transistors, opening a 2nd contact hole to 
the insulator film, and depositing a metal in the contact hole to give a 
gate electrode for a Schottky-barrier 2nd field-effect transistor. 5 
The 1st and 2nd gate electrodes give the 1st and 2nd transistors 
as driving and load transistors for the semiconductor integrated circuits. 
132614-63-2P, Silicon nitride oxide (SiNO) 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
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(production of semiconductor integrated circuits) 
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Semiconductor integrated circuit devices and 

manufacture thereof 
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The title process comprises sequential formation of an insulating and a Si 
oxynitride film on a Si substrate, formation of a polycryst . Si lower 
gate electrode and a lower gate insulating film thereon, 
removal of the Si oxynitride and the insulating film on a seed 
region and cleaning of exposed substrate surface, deposition of an 
amorphous Si film on the entire surface, formation of an active layer by 
epitaxy therefrom in N2 atmospheric, division of the active layer into 
islands, sequential formation of an upper gate insulating film, 
an upper gate electrode, and the source -drain region 
for preparation of a double-gate field-effect thin-film transistor. 
The active region has a stable interface with the Si oxynitride film, and 
solid phase growth distance of the Si film can be extended and voltage 
resistance of the gate insulating film is raised. 
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TEM observation of defects induced by nitrogen 
annealing on a Si (100) surface 

Sadamitsu, S.; Yamamoto, T. ; Sumita, S.; Shigematsu, 
T. 

Silicon Technol. R D Cent., Sumitomo Sitix Corp., 
Saga, 849-05, Japan 

Electron Microscopy 1994, Proceedings of the 
International Congress on Electron Microscopy, 13th, 
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Editor(s): Jouffrey, Bernard; Colliex, C. Editions de 
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Conference 
English 

The behavior of surface defects induced by high temperature annealing in N2 was 
investigated by TEM. The formation of amorphous SiNxOy ppts. near the 
surface of Si (100) wafers during high temperature heat treatment in N2 was observed, 
using TEM. The degradation of the gate oxide integrity yield after 
such heat treatments is believed to be caused by the formation of these 
defects near the Si (100) surface. These defects were also show to act as 
nucleation sites for oxidation stacking faults during subsequent 
thermal oxidation 
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(precipitation of silicon oxynitride near silicon (100) 
surface during annealing in relation to gate oxide integrity) 
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Manufacture of field-effect transistor (FET) on 

compound semiconductor substrate 
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JP 1994-37396 19940308 
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manufactured by forming a gate electrode on a substrate, 
st insulating film (oxynitride: n = 1.60+0.05) on the 

ion implantation into the substrate using the 1st oxynitride 
protective film, forming sidewall spacers of the gate 
with a 2nd insulating film (oxynitride: n = 1.60+0.05), 
the substrate to diffuse the impurities, and selective 
growth of a semiconductor layer containing high-concentration 
in the diffusion regions to form source/drain. The 
applicable to manufacture of a HIGFET (heterostructure insulated 
The FET has stable Schottky property. 
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Fabrication of a stacked Si gate p-MOSFET 
having an elevated and extended source-drain 
junction 
Wu, Shye-lin 
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The invention relates to a process for making a stacked Si gate 
p-MOSFET having an elevated and extended source-drain junction. 
A stacked-amorphous- silicon (SAS) layer is then formed on the gate 
oxide. An anti-reflective coating (ARC) layer is formed on the SAS layer. 
Next, a gate structure is patterned by etching. A 
silicon oxynitride layer is formed on the substrate, and 
covered the gate structure. A BSG sidewall spacers are formed 
on the side walls of the gate structure. A selective 
epitaxial silicon is grown on the substrate by using ultra high 
vacuum chemical vapor deposition. Then, an ARC layer is removed to expose 
the top of the SAS layer. Then, a blanket ion implantation is carried out 
to implant p type dopant into the SAS layer, the epitaxial 
silicon and silicon substrate. A SALICIDE layer, a polycide layer are 
resp. formed on the SAS layer and the epitaxial silicon. 
Further, the extended source and drain are formed in the step. 
A thick oxide layer is formed over the substrate and gate 
structure for isolation. Then, contact holes are generated in the oxide 
layer. Next, a metalization is carried out to form elec. connecting 
structure over the contact holes. 
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The invention relates to a process for the selective epitaxial growth of a 
Si-containing layer (e.g., Si or SiGe) on a substrate, characterized in that 
the substrate is provided with a layer of silicon 

oxynitride with an atomic concentration of oxygen between 30 and 45% and an 
atomic concentration of nitrogen between 19 and 35% before the selective epitaxial 
growth of the Si -containing layer. 
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